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AUTHORS: Mikheyev, I. M. and Smirnova, Ye. I. 
TITLE: Wrought Semi-fabricated Articles of the Magnesium 
Alloy MA1O 
PERIODICAL: Tavetnyye metally, 1961, No. 1, pp. 79-82 
TEXT: This article deals with the melting, ingot casting, 


extrusion, welding and corrosion resistance of the MALO magnesium: 
base alloy, which contains aluminium, cadmium, silver and mangan.-. 
ese (% content not specified). According to the authors, melting, 
ingot casting and extrusion procedures for this alloy do not differ 
markedly from those used for other magnesium alloys. Aluminium 
and manganese are added during melting, while cadmium and silver 
are added in the mixer. Ingots are cast by a semicontinuous 
process and then conditioned by machining. Round billets are 

345 mm in diameter and 600-1100 mm long: flat billets are 160 x 
540 x 700 mm. Bars, panels and strip were extruded on a horizon- 
tal press. Tubes were prepared from the bars on a vertical press. 
Forgings and stampings were also prepared from the bars. Extrud- 
ing the bars, panels and strip at rates of flow greater than 
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Wrought Semi-fabricated Articles of the Magnesium Alloy MAIO 


0.3 m/min., and tubes at greater than 0, 5 m/min. resulted in 
transverse tears. Extruding at 350- 400° C at lower rates of flow 
gave a good surface and a uniform fine grain. The forgings and 
stampings also had a good surface and a similar structure. Micro-- 
investigations showed that the semi~fabricated articles consisted 
of complex solid solutions of cadmium, silver, aluminium and man-- 
ganese in magnesium and chemical compounds of complex nature. The 
strength of the MALO alloy at all temperatures up to 300 °C 1s 


superior to all other magnesium alloys; at 250°C the strength of 
the alloy is equal to, and at 300°C superlor to, that of the B95 
(US7075) aluminium alloy. Alloy MALO is recommended for short-time 
service at temperatures below 500 C. pata on the mechanical 


properties of this alloy are given in Table 1. Corrosion resistance 
of the alloy is somewhat lower than that of the MA8& alloy fa wrought 
magnesium alloy containing 1.5-2.5% manganese and 0.5 0.35% cerium). 
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MA1O is also susceptible to stress corrosion. Corrosion resistance 
can be improved to the level of the MAU alloy by oxidizing treat - 
ment, and susceptibility to stress corrosion can be reduced by 
metallizing and lacquer coating. Prehveated to 300-350°C, the alloy 
can be welded with the argon-shielded arc. Final heat treatment 
must be done after welding. Strength of welded joint is 70% of 
that of the heat-treated weld metal. There are 3 tables and 3 
figures. Table 1 
Tensile Shrength, Yield strength, Elongation, _ 
ke¢/mm kg/mm 
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Solution heat 

treated 22-2 
Solution heat 
treated and aged 28-36 
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TOPIC TAGS: polyvinyl chloride, phenolformaldehyde, compact 


' ABSTRACT: An Author Certificate has been issued for a method of ob- 
i taining compacts by combining phenol resin“with polyvinyl chloride in 
the filler, using @ mechanochemical method. Phenol resins and aniline- 
| phenolformaldehyde resins are used to obtain materials which are 
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“seat Transfer in Turbulent Flow of 4 Liquid Through 
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Analyzes experimental data for air, water, alcohol, 
acetone, benzene and mineral oils with wide range of 
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pressure, and heat flow. Develops new formula for 
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Translation from: Referativnyy Zhurnal, Mekhanika, 1957, Nr Il. p 72 (USSR) 
AUTHOR: Mikheyev,M. A., Baum, V.A., Voskresenskiy, K. D., Fedynskiy,O.S. 


TITLE: Heat Transfer by Molten Metals. (Teplootdacha rasplaviennykh 
metallov) 


PERIODICAL: V sb.; Reaktorostroyent i teoréya reaktorov. Moscow, Izd-vo AN 
SSSR, 1955, pp 139-151 (Also, in English, Progr. Nuclear Energy. 
1956, Ser. 4, No. I, pp 223-232) 


ABSTRACT: Contains fundamental information of experimental installations, 
measuring techniques, and testing methods. 
Investigated was the heat transfer by mercury, tin, lead, bismuth, 
sodium, and bismuth-lead and sodium- potassium alloys. 
The flow velocities varied from 0.1 to 20 m/sec, the Reynolds num- 
ber from |x 104 to 6,5x 10°, the Prandtl number from 4x 1073 to 
3.2% 1072, and the specific heat flux from 2x 104 to 1x 10° kg-cal/m“hr, 
The Authors offer criteria for pure and oxidized surfaces based on 
600 test points. 
Card 1/2 A comparison is made between the test data and existing theories. 
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Heat transfer by molten metals (continued). 


From an evaluation of a va 
posed in the form of a formula w 


and also from 
available data on liquids exhibiting low heat conductivity, the Authors 


er in large 
nd Prandtl numbers. 


applicable, (V. N. Krylov) 
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MIKHEYEV, H.A., akadenik, redaktor; DERYUGIN, V.M., redaktor; BANKVI- 

“CHEN ATL’ Wedaktor; MAKUNI, Ye.¥., tekhnicheskiy redaktor. 


(Problema of the theory of similitude in the field of physicochemical 
processes) Voprosy teorii podobiia v oblasti fisiko-khinicheskikh 
protsessov. Moskva, Isd-vo Akademii nauk SSSR, 1956. 206 p. (MLBA 9:6) 


1. Dekan mekhanicheskogo fakul'teta Kazanskogo khiniko-tekhnologiche 
skogo instituta (for D'yakonov). 
(Dimensional analysis) 
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Heat transier by water flowing along a pipe bank. Teploenergetika 
4 noe3:48-50 Mr '57, (MIRA 10:3) 
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Akademiya nauk SSSR. Energeticheskiy institut 


PHASE I BOOK EXPLOITATION Sov/3501 


Voprosy teploobmena (Heat-Exchange Problems) Moscow, 1959. 237 p. Errata slip 
inserted. 2,800 copies printed. 


Resp. Ed.: M.A. Mikheyev, Academician; Ed. of Publishing House: 4@.B. Gorshkov; 
Tech. Ed.: I.F. Kuz'min. 


PURPOSE: This collection of articles is intended for scientific workers, engineers, 
and postgraduate students specializing in thermodynamics. 


COVERAGE: The collection reviews problems of heat transfer and explores possibili- 
ties of intensifing heat exchange. The heat exchange theory is outlined, and 
Russian scientists who contributed to its development are mentioned. Thermo- 
physical properties of some molten metals and alloys are analyzed, and methods 
used to determine them presented. Equipment used for measuring thermal conduc- 
tivity, heat capacity, and kinetic viscosity of these metals are discussed. Re- 
sults of experimental study of the intensified heat exchange for a water flow in 
an annular channel are analyzed and the instruments used along with the pilot 
plant for studying convection heat exchange in contacting nonmiscible fluids are 
ney ha Instruments and equipment used for determining the linear expansion 
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Heat-Exchange Problems SOV/ 3501 
of metals, the consumption of a liquid, and the absorption capacity of a surface 
are also described and illustrated. A number of equations for solving various 
thermodynamic problems are presented. Each article is accompanied by references, 
the majority of which are Soviet. 

TABLE OF CONTENTS: 

Editorial Foreword 


Mikheyev, M.A. Development of the Science of Heat Exchange During the Last 
Forty Years ——~— 


Nikol'skiy, N.A., N.A. Kalakutskaya, I.M. Pchelkin, 7.V. Klassen, and V.A. 
Vel'tishcheva. Thermophysical Properties of Some Molten Metals and Alloys 


Pchélkin, 1.M. Heat Capacity of Molten Metals 


Sidorov, E.A. Radiation and Convection Heat Exchange in an Absorbing Medium 


Fedynskiy, 0.S. Intensification of Heat Exchange for the Flow of Water in an 
Annular Channel 
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Deryugin, V.M., and 0.S. Fedynskiy. Convection Heat Exchange in a Direct Con- 
tact of Nonmiscible Fluids 67 


Kirillov, P.L., V.1- Subbotin, M.Ya. Suvorov, and M.F. Troyanov. Study of Heat 
Transfer to Sodium-Potassium Alloy in a Pipe 


Kondrat'yev, N.S. Average Heat Transfer for a Turbulent Flow of Eutectic 
Bismuth - Lead Alloy in Short Pipes 96 


Ivanovekiy, M.N. Accelerated Method for Determining the Coefficient of Average 
Heat Transfer in a Pipe 1 


Adrianov, V.N. Application of Electroanalogy to the Solution of Problems of 
Radiant Heat Exchange 113 


Lel'chuk, V.L. and B.V. Dyadyakin. Heat Transmission From a Wall to a Turbu- 
lent Air Flow in a Pipe and the Hydraulic Resistance at High-Temperature Pres- 
sure Heads 123 


Minasnin, M.Ye., V.1. Subbotin, P.A. Ushakov, and A.A. Sholoknov. Utilization 
of a Microthermocouple in Studying Heat Transfer 193 
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Pcohélkin, 1.M. Instrument for Determining the Coefficient of Linear Expansion 
of Metals : 


Korotkov, Yu.A. Unit for Metallization Carried out by Sublimation of Metals 
in a Vacuum 


Korotkov, Yu.A. Instrument for Measuring the Consumption of a Liquid 


Buleyev, N.I. Distribution of Velocity and Temperature for a Turbulent 
Liquid Flow in a Circular Pipe 


Khrustalev, B.A. Instrument for Determining the Absorption Capacity of a 
Surface 


AVAILABLE: Library of Congress 


Card 4/4 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120002-7" 


CIA-RDP86-00513R001134120002-7 


06/14/2000 


"APPROVED FOR RELEASE 


e ozyg we & 
“ust sey @ Do 
*aetsog q 1898esuevejses g Ose eveu, “Suotu pues “ey qeaoRyyaus 
“OTT THEE JO SxsOM OUI GOlJ BEXeI Sus BN{Pos PUBS *fanouewp ‘peer: 
gO Lyyeooweyza oyr Uo WISH ST Siew Jo seyzsedoud wolefud eu 
Peulsuerep Sx@UdUETIL TOA “VW “A JO VOTIBIEdCOS OUI IIH BTRSUSY 
‘wor pu ‘eluxeanxetey “v “ys °s04,20T05 “BR “¥ “UORTUTE “A 2 
“CuO. TONTS CV om fe1ueSsTJedxe FUTQONPUS Uy Ssoy RG STI TIts 
peiesedood elunsseuziuy “wy °O DUB ‘aodysp “A “¥ ‘seuDgeT2., 104 
“y "M ‘eques{uedre Jo SUCTIG{sOBeD PUY Sentes JO SeTQUa 
C20 714BOO escw SOP{sosd STITISE STU ¢fseug oyeosy jo eeg 
[hJeoweg eu. UO eDUsVeJUOD [VUOTIwUIEWT] SUI JO Iodeu SWa 
Psyiuesetddng ‘sedyd 1uFt9s38 YMnosys STVIEw HIATT Jo aoTs 
WWeTNQuns & UI VOTSSTSS Jwoy SPeseaw JO TOyIVTTa990Ey 
OIE TABOOS FOS 7BITI CUI JO BZTNSSs SOatT SLOTITS STU, 


. sostg Uy ST¥Iey JO t} pect St 
i = tedigeg Er ta ‘uTPMCTET UT ‘a “eravudped “FD ST a ee at 


*esnsny @u2 Jos ISeTEITT JO BY IU8y JO SOrROS 
yYwuseruy we ute seTpog Jo BeIess © 02 PeTTddv GetPos seTRTES © 
Jo Lz0e7, ey UO HUOM 2 UOTISWWOStsedxe, Jo I0t7 Of ‘seyoTasTy 
“a "a 03 Puypuosoew “yotum jo eunaeu eyl “epnatTist® Jo Lsceqs eqs 
i VO Pereq ese SUC IEF 2SeaUt [IV ‘“SsOdBa JO UOTIESUBHUCD SET PUS 
Wi eptTndy, Suyptoq Ct coyssywsrws, wwSeY BO Asom oyi 8} Jeeueya, Seey 
, cu 30 0 pedojesep ezea jueedinbe Suseeutsue jo eek wuP 190q JO 
SUOTIVTVEMBODEL S1QUTEdeD EU ‘ITD [SIUSw ede JO GOTsesT Tes 
OPTa & 30 8{60Q OUI UD "POUFTIQUISS PU HRIEsOONTD SuB 6302083 
20uI0 PUY ‘BOTZ oIDOEU OUI JO UOTIOSATD ‘euneseud ‘esniesedEes 
“PINDTT gO pUTR @uA BO Ssed0Ud OT] JO soUSpUBtED 8 *s0jeueLy IU8y 
@2t3904u09 JO sesed eBOE JO SUOTICF 3 s88auy Tetoeds Jo 3TRSeL 
@ sy -SujseeutPue wepoe jo seyouWsQ SNoysea OUR BT pesn og Les 
Solus ivey JO PUTE seu & se YOTUB FTEIEs PIADIT Jo soy tRerpsY 
oul PUP sOJHUET, 2veY JO SUCTIBP{ seauy CTawseWsls 3ssty 
6 Guy eouWJOduy 3eUF Jo “BisecryPue oper PuV TwOyIISSTS 
go Stel eur Ur sweTQosd iroy duwe jo SIes{wUw ey] JO) TEUITEEETEAY 
a; c20eys syuz "Toouse S1u2 JO qzOm BY] JO WWeEdOTeASP JOT IH) 
S2ueserdes OF6t UT Pesedeld UOT ISeTIOS qvesesd eu, *(Surlepoy pure 
epmatttets so Lsoeul) eftuwaosyyepow 1 efyqopod eftsoes *t66t 
Ul PUPS (Putlepoy GO evueEesesUOD OWI JO ST V{Jejwy) efiaesosy spas od — 
errasasuesses fyezsessy 'gCét St suo *peystiqnéd veeq easy yeoucs 7 
.seUDTGsty JO, SysOM 03 PEIOASP FTOTIOLTOO [eyoeds OAL “HIeTS STHI 
od Bt wom URUvEses JO IDEEdOTeASP SUI DOT ey seqey ‘eniesedde 3ST 
JO KOUSTOTJJe .©uy PUB SessPCcId JessUBI, IVEY JO wOTIUFy 3Wseasy 
x D770Se38L G POIETITTT SeTIVER. SU Uy CUM AOUSTASIE “a “w 
<> getotwepecy Jo Lsomes sy: 02 PeIBOTPEH SY GOTISTICS STG, 'EOVERACS 


0 
i 


“Dye ‘eywaes PrmAbty JO soTIMesEsU PUB ‘UOTESTSS {VEU *segeueZ. 
30eu usta PeuUseoToS SIS TSUSTOe JO; PSPUSIT, St HOON SUL sECOSHNd 


=. * *o“ueqos “gp °D 2°RR "HOWL fesctway “¥Y “Gf 

F sures tong So oba tueyotmepecy ‘aedeunty -¥ “wt °OE ~deog 
*pesatsd setdo> os °C *pezsesuy 41s waessg “¢ 6Te 

-666T “ESSE KV C2-D31 ‘MODSOY (BeeBedosg IVER JO Bt EPOY 

poe sejemerz 300K) efiuBacsttepam elosoTée: | wuovpesedoyée; 


anatasut 41 qBEUDTIEeRseuy “SSS yne es wepeRy 


gzet/aos WOTLVIIOTENE YOOR I BSVEs (o)ez bs 


e 


CIA-RDP86-00513R001134120002-7" 


06/14/2000 


APPROVED FOR RELEASE 


jie ersA0s 9 ree5ueseseu 4 ese ezeu: 
Siu Tuy seuruela, eA cy wy Jeeu;PuZ soles suse S208; Jedye 
piped PCA LE sotelse® oul JO SsowINe ey 4@ 580 Petuses 
7 ° Our ‘aehountes *1 “yp 30 S2sept nF eqs ) Ti] 
*eouers: 3° feepzey ‘eansiisa: sojsueas Sen bua so Zsoreaieeet 
\ KY Bw seuy OFIouseus; wees LUST Pesedo tda3 wfisosecoqes 
e41 28 e2eD ccm asus [NIuen tsedre 84: "uOa;3 ase ss : IBS. 
eu: ge sa34ae 1b Puy Pecicr eer euy .|ayte oo MOTs es arasiieeas 
Oa Futsse: 40; MwecePrasse +14. Veacays 
"By tepacs acs ouw aes tue ws pascosdsetenne seen teen ae os 


Pt et 
SO UOTIEA: rzuAUT cutcods © Jo Ros ear eie Wee sFL0L8 


“ACUSJOg - 3 "g OTUBUDeYy 


aie 
4h seit . 
oe 


aa Kavwp aed 
— 38335 eur ( )Jwoy o 
we toot tBoTIUFBs ayy yo cacy oa: 
Uotsuenty TUISIOIBD ou. OI °3e D seriewNID {Sttneapey y aastee rene 
ane ccg en eedwer Furutmserep eur ot 4a pints Susman 
Se weyeduey eSvseae our yopus at Sz°0 (4c /3ae) pair Rg 
ie “nt peustrqesse oem UCTawAbe Sulaotte, oul 2% y 
eerTD O1 UIFueT) medtd Puor ut "i OleTS OH) UBOtzas 
Bos Bt Spirdtl srotswa uy sajseuBs3-yNeY HS 
TW dew lsedxe jo u0ss0zy teseues jae ersfywue ey 


Duy epinbr7 se aoty 
re_—_—_—_—_— 


CIA-RDP86-00513R001134120002-7 


rae 


“@INIAZ OYI SOJ ISeseITT JO 8, 3BSyY JO SDTRSS 
TWUseIU1 GW Yate setTpog Jo Ce3eLB & 07 pelt dée out Ser swredes & 
30 4400U2 @U2 UO RZO_ 4“ VOTIVITEMTZEdTe, Jo 30U3 Bt eames tasty 
“A “M02 Fazpsosce ‘yoyus Jo eunzws ew. ‘eDNaTItETe Jo Cres ous 
UO PeEEQ Ore HUOTZEF {3 8eaUy TIy -Szodwa Jo UOT IESUSTUCS SET pee 
SoINdDIT PUrtyoq Ul voresyzsuBs, JSSY GO RLOB OUI ST ISRTORST SseT 
OY JO pedoyeaep esen queed nde PazseeuyPue jo syektewe sweq so. 
SUOTIWpUGEBCcE eTQpUsdeD AeU ‘VIFD TeIUSsTJEdxe jo TOTIEET Tes 

CPIM @ JO STewQ OU UD “PSUBTITQWIS® PUP pelesooetD eum “9202083 
JOuIO Tae ‘mots avEeY OUI JO BOTI.eUTD ‘euneesud *eunyeregses 
“PIADIT Jo PUTER ey TO SReDDsd eZ Jo eouspusdep © ‘sejecezs 38eq 
Pat Ceaudd JO GeseS ewe Jo SwOTILI{3ee0Uy TeToeds Je 3rReeU 
2 Sy -WijseeqySue wepoe Jo seusTBsqQ ENOJEs OY? tt} pees eq fm 
JOTIIVS HOU JO PUTER wou & Se YOTUE STEVES PrAdIr Jo sctrResply 
Our PUB sO)eEEs2 IVEq Jo Swot EPs seAUy CTlewSIeLE IeTTy 
O42 OLe eoTEZJOgRy YwOU? JO 6 *-PutseecyFue o1pes pa TwetssseTe 
JO PTOTS eur Ut BmeTQoud aeey suWSE so s{eftuUP 8y2 wy Te3 eaeepemn, 
Bt Licey; eiyz ‘Tocyos #142 so Rsom eyy JO Wesdojesep semssTny 
Gyuesesdes 9967 uty pesedeud uoTs5eT{TOS 3WeeeLd eu, ‘“(JatiSepey pus 
OOMITTISIS Jo Liceul) eLtTwacstTepows 1 eLiqeped Bktacey "167 
Ul pue (Purrepoy wo esusuejsuOD eyr JO SI BIJeIey) VsTEsOZ TepED od 
ekiueusyseace Lyesezry ‘gf61% Ur euC ‘peUsTIqnd Useq save yeouse 
8, eGudTGszy JO SAsOB 02 PeIOAOP SUCTISETTOO Teyoeds cal “PTeTZ Stws 
Ut RJOM YdTESSZ Jo JUSwBdOTeaeD STI DST SY VeIe] ‘sn Ured#e 38eq 
st fouerd1 3230 Oy2 PUR seeseccsd SOseUTs, IVEY JO TOTIEPT3808ET 
StiwweIssS & PEIBTIIGT Set wER. ey? UT CUM ABUOTaUTY “a *w 

. BBPOeepecy Jo Lrowes ey. 02 PEITOT DSP St BOTSTICO STE, rEOWEEAOS 


06/14/2000 


73308 “Stejem Oynbty Jo SOT InvIpsy YUP ‘UOLestEe awey ‘sezeTEss 
2VOY UATM PeuTOUOD BQeT3UsTOe SOJ Pepue uy sy H00q CUZ I9TOEERE 


i 
Sarqerrang Jo "pg fuerolwepesy ‘aefounty ‘vy “yw ot Dy “dseg 


“pesmyud serdoo cot *( “peizesuy Ct{s vaeiry -¢ éte 
“696T “ESSS WY Oa-PR] “novsoy (sSesserctg Gveqg Jo Bar repoy 
puV Jejetus) .veH) SeftuWsOST {SPOR SfosoTde, | eyowpesedotdey 

anayasuy stgveWwoTIeSIeug - ECCS MUS eLrESpeRy 


“te g2etsaos MOILVIIOTIXE BOOT I BSVid (o)e2z 


"APPROVED FOR RELEASE 


LEE HES hace eee ae Oied UE 


ES 


era: 


CIA-RDP86-00513R001134120002-7" 


06/14/2000 


APPROVED FOR RELEASE 


CIA-RDP86-00513R001134120002-7 


"APPROVED FOR RELEASE: 06/14/2000 


MIKHEYEY, 


= 
be 
~ 
@ 
an) 
oe 
AN 
3 
any 
. 
<= 
‘eS 
a) 
; 9. 
ost 
_—_ 
a 
. 
“we 
> 


a Dieters 


pai 


sajhee 


ne ai 


CIA-RDP86-00513R001134120002-7" 


APPROVED FOR RELEASE: 06/14/2000 


Bending FOR paantecs por ea ania a i i ade et eae a 7 


rovich; MIKHEYEVA, Irina Mikhaylovma; 
SKVORTSOV, S.Ae,y rede; BORUNOV, N.I., tekhn. red, 


[Brief course im heat trensfer) Kratkii kurs teploperedachi. 
Moskva, Gos.energeizd-vo, 1960. 206 p. (MIRA 15:2) 
(Heat—Transmission) 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120002-7" 


eee . 
r Sez {Sac i tt 
AGES e873 te 


"APPROVED FOR RELEASE: 06/14/2000 CTE RDESes Ua eteurn ce cooues! 


eHOihe HIPs tk 


PHASE I BOOK EXPLOITATION ~ SOV/4396 
Akademiya nauk SSSR. Energeticheskiy institut 


Konvektivnyy 4 luchistyy teploobmen (Convection and Radiation Heat Exchange) 


Moscow, Izd-vo AN SSSR, 1960. 254 p. Errata slip inserted. 3,200 copies 
printed. 


Ed.: M.A. Mikheyev, Academician; Ed. of Publishing House: 6.B. Gorshkov; Tech. 

Ed.: V.V. Bruzgul'. 

PURPOSE: The book is intended for sci 
branches of science and industry co 
fer problems. 


entists and engineers working in various 
neerned with thermodynamics and heat trans- 


COVERAGE: The book consists of 19 original articles on various problems in thermo- 
dynamics. The following subjects are discussed: mechanism of heat transfer 
processes, intensification of heat exchange, determination of thermophysical 
properties of operating media, heat transfer in supersonic flow of gas, and 
combustion chambers and nuclear Theory and experimental techniques 
are described. conditions of the experiment and 

given. The data may be used for 
calculations of gers, always taking account of 
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Convection: and Radiation Heat Exchange SOV/4396 


the special experimental conditisns under which the data 
No personalities are mentioned. 


were established. 
References follow most of the articles. 


TABLE OF CONTENTS; 


Editor's Foreword 


and 
Voskresenskiy, K.D.,/Ye.S, Turiline. Influence on Heat Transfer of Internal 
Sources of Heat Acting in a Plow of a Liquid in a Pipe 7 


ge in the Frontal Point of Blunt Bodies in a 


Motulevich, V.P. Heat Exchan 
Supersonic Flow of Gas 


Mikheyev, M.A. Heat Transfer and Hydraulic Resistance of a Plate 


“Mikheyev, M.A., S.S, Filimonov, and B.A. Khrustalev. 
Exchange and Hydraulic Resistance of Water Moving in P 


Investigation of Heat 
ipes 
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Alad'yev, I.T., and L.D. Dodonov. Critical Thermal Currents in Boiling 
Underheated Water in Channels of Complex Form (100 ata pressure) 65 


Alad'yev, I.T., L.D. Dodonov, and V.S. Udalov. Experimental Data on Heat 
Transfer in Bubbling Boiling of Underheated Water in Pipes 719 


Usmanov, A.G. Generalization of Experimental Data on Viscosity and Heat 
Conductivity of Liquid Metals 97 


Adrianov, V.N., and S.N. Shorin. Investigation of the Process of Combined 
Heat Exchange in a Combustion Chamber 107 


Polyak, G.L. Radiation Heat Exchange of Bodies With Arbitrary Indicatrices 
of Surface Reflection 118 
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Btructure and the mechanical Properties of the surface 
a great 
gnetic properties of the 

core of the component, Informa- 


3 Of select- 


ntly high 
surface, 


fs ic quality 
control of heat treatuent and for deternining the 


thickness of carburised nitrided, decarburised and 
hardened layers of stee components) can be obtained by 
means of the simplified investigation of the distribution 
of the magnetic flux in the coaponents to be tested, 
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On the selection of optimum Jeonetrical dizensions of attachable 
electronanets of coercivity xeters desipgned for controlling the 
quality of neat and chemical-neat treatment of steel and iron 
components, 


values approachirg saturution cannot be larger than 
the thickness of the pole d of the electromusnet even 
if the induction B in the pole reaches the saturation 
value and even if the lateral leakage of the magnetic 
flux is almost completely absent. On the basis of the 
calculations contained in the paper, the author 
formulates the followings recommendations: the thickness 
d of the poles should be made equal to the thicimmess of 
the surface layer in which it is desired to determine the 
average coercive force; the width c of the poles 
when testing relatively thin layers (from 1 to 2 :m 
onwards) should,in the extreme case, be three times as 
large as the thickness d of the poles of the electro- 
magnet; for quality control of thin layers (below 0.5 mm) 
the width c of the poles should not excecd their 
thickness d; the distance between the poles and the 
height b should in all cases be as s.sall as possible, 
just large cnough to accommodate the magnetisin, coils 
Card 4/6 and the indicator equipment in the for: of a «moving 
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g 
quality of heat and chemical-heat treatnent of 8teel and iron 
components, 


coil or any other indicating equipment, For magnetic 
control right through the heat treated components, the 
geometrical dimensions of the electromagnet Poles should 
be selected on the basis of the Saie Principles, namely, 
of characterising the couponents to be checked according 
to their magnetic properties at a certain depth from the 
Surface if such defects as soft core, inadequate 
tempering, etc, are to be revealed and the influence of 
surface decarburisation on the readings of the 


One of which is intended for measuring the average 
coercive force at a depth of 8 to 10 ma, the other for 
; These are 


treatment and the carburisation depth, In Fig.9 the 

dependence ig Graphed of the average coercive force 

(expressed in units of the demagnetisation current) on 
Card 5/6 the thickness of the surface hardened layer, 
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126-1-7/40 
On the selection of Optimuin Beone trical dimensions of attuchable 
Gnets of coercivity meters designed for controlling the 
quality of heat and chemical-heat treatment of Steel and iron 
components, 


There are 9 figures, 1 table and 22 references, 21 of 
which are Slavic, 
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AVAILABLE: Library of Congress, 
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AUTHOMS : Vonsovs«ciy, S.V., cor. a it 3.927 6Of the Acadeny 
of Sciences USSR, Mibiever: M. n, Galiaiabte of Decent cet Sciences 


TITLL: Analysis of bi.cnetic Structure Gi. haltyy straataurnyy inulis) 


PERIODICAL: éavocskuya Laboraturiya, 1957, Voi 23, Ur tu, p, 121-1226 (USSat) 
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ABSTRACT: The chapter of tae pacer: Pevelopunt cr te wetncas of anday Sin 
cf Baynetic_s structure besing vy o baa lo ogerl: - -Cviet, 
as well as American,Geruan, ana Prencn cicntists who contributed 


to the development of the wethud refered to in the tith.Amon: 
them are: Arkad'yev, rrenkel, Dorfaan, Alalov, Kondurskiy, Landiu 
Mifshits and fanus (L554), farther Bo20,b atu gitter (oa), 
erin; (Geraany) and eel (France). Vie elabeorite atadies of 
voviet scientists in tue fiela of wacnetic Tontrol cof the mater- 
luls are declared tu te of greatest licrtance, and tuat in the 
sense of th:ir practicil dp, e2icvat.on ii invustrial enterprises, 
The aout important stauies an? 1G Tlesa are wentioned nere, wost 
of tne with the ay, lication cf a coerci. ter ar te. control we- 
* ods ana finally a Specirl uetwod wiicn is cal.ec tere "a zne- 
tics ustallowvraphy" with weich tae inveGtliocation of the structure 
vu. the Beas is jucced accorauin,, to the victure of ths deposit 


ot the hiisnetic puwder on the sreund seetiong of tha waetula-(ac- 
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PHASE I BOOK EXPLOITATION Sov/ 3847 
SOV/26-K-20 


Akademiya nauk SSSR. Ural'skiy filial. Institut fiziki metallov. 


Trudy, vyp. 20 (Transactions of the Institute of the Physics of 
Metals, Ural Branch, Academy of Sciences USSR, No. 20) Sverd- 
lovsk, 1958. 402 p. Errata slip inserted. 1,000 copies 
printed. 


Resp. Eds.: 938.V. Vonsovakiy, Corresponding Member, Academy of 
Sciences USSR, and V I. Arkharov, Doctor of Technical Sciences. 


PURPOSE: This book is intended for scientists working in the field 
of physical metallurgy. 


COVERAGE: This is a collection of 28 articles written by members of the 
Institute of the Physics of Metals, Ural. Branoh of the Academy Of Sciences 
USSR, on problems investigated at the Institute. Studies at the 
Institute have concentrated on two basic problems: 1) developing. 
a theory of metals and alloys and finding ways to improve the 
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Transactions of the Institute (Cont.) SOV/3847 


properties of engineering materials; and 2) developing new physi- 
cal methods for investigating and controlling the quality of 
materials and metal articles. In connection with these basic 
problems the articles in the collection treat the following sub- 
jects: problems of the multielectron quantum-mechanical theory 

of solids; the laws of distribution and diffusion of admixtures 
dn various metallic alloys (internal adsorption theory); strength 
and plasticity of polycrystalline materials in relation to inter- 
atomic binding forces, distortions in the crystal lattice; struc- 
tural theory of diffusion reaction, i.e. diffusion due to chemi- 
cal reactions in solid phases; theory of the magnetic structure 
of ferromagnetic substances; theory of the heat treatment of 
steel; and the physical theory of magnetic measurements (magnetic 
flaw detection and structural analysis). The first article gives 
a description of the work heing done by the Institute and a list 
of departments and laboratories along with their chief personnel. 
Several persons are cited for their work at the Institute. Refer- 
ences accompany each article. 


TABLE OF CONTENTS: 


P a gy Summary and Prospects of Scientific Activity at the 
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Institute of the Physics of Metals 
Vonsovskiy, 8.V. Problems in the Quantum Theory of Solids 


Orlov, A.N. and A.N. Men'. Statistical Theory of Binding Forces 
in Transition Metal Oxides With Cubic Lattice 


Sokolov, A.V. Quantum Theory of the Optical Properties of Metals 53 
Vlasov, K.B. Problems 4n the Theory of Mechanical, Magnetic, 
Thermal, Magnetomechanical, Thermomagnetic and Thermoelastic Prop- 
erties of a Magnetoelastic Medium 71 


Vlasov, K.B. Problems in the Quantum-Mechanical and Phenomenological 
Theory of Ferromagnetian, Antiferromagnetism, and Ferrimagnetism 91 


Irkhin, Yu.P. Anomalies in the Electrical Conductivity of Anti- 
ferromagnetics Near N&el‘'s Point 95 


Turov, Ye.A., and V.G. Shavrov. Phenomenological Theory of Ferro- 
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Shur, Ya.S3. Magnetic Structure of Highly Coercive Ferromagnetics 


Startseva, I.Ye., and Ya.S. Shur. Magnetic Structure of Iron 
Silicide Crystals in a State of Residual Magnetization 


Shur, Ya.S., M.@. Luzhinskaya, K.B. Vlasov, 0.I. Shiryayeva, and 
V.A. Zaykova. Relationship Between the Magnetic Properties and 
Sensitivity of Magnetostrictive Receivers 


Yanus, R.I. Methods of Checking the Magnetic Properties of Steel 
for Electrical Equipment 


Shturkin, D.A. Comparative Tests of Ferrite Probes With Longi- 
tudinal and Leteral Excitation 


_Mikheyey, M.N. Magnetic Checking of the Structure and Mechanical 
Properties of Steel Articles 
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Transactions of the Institute (Cont, ) SOV/3847 


Nemnonov, S.A. Use of X-Ray Spectroscopy in the Study of the 
Energy Spectrum of Electrons and Atomic Bonds in Solids 169 


Trapeznikov, V.A. Method of Absorbing X-Rays for Solving Certain 
Problems in Solid-State Physics ~ 187 


Arkharov, V.I. Internal Adsorption in S0l1d Solutions 201 


Arkharov, V.I. Physical Mechanism of Diffusion Reactions as Re- 
flected in the Structural Pattern of the Reaction-Product Layers 229 


Pavlov, V.A. Study of the Regular Patterns of Plastic Deformation 
and Failure 245 


Yakovleva, E.3. Microscopic Study of the Mechaniam of Plastic De- 


formation of Metals and Alloys _ 265 
Rodionov, K.P. Effeot of High Preasure on Some Physical Properties 
of Solids 273 


Buynov, N.N. Investigation of Decomposition in Supersaturated 
Metallic Solid Solutions 
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Sadovakiy, V.D. Structural Mechaniam of Phase Over-Crystalliza- 
tion During the Heating of Steel 303 


Gorbach, V.G. and V.D. Sadovskiy. Effect of Preliminary Heat 
Treatment of Steel on the Transformation Kinetics of Supercooled 
Austenite 311 


Kompaneytsev, N.A., and V.D, Sadovskiy. Correcting the Structure 
and Fracture of Cast Alloyed Steel Through Heat Treatment 329 


Malyshev, K.A., N.A. Borodina, V.A, Mirmel 'shteyn. Strengthening 
Metastable Austenite Alloys by Means of Phase Hardening 339 


Rodigin, N.M. High-Speed Heating for Investigating Electrothermal 
Treatment and Other Purposes 349 


Bibliography of Works by Members of the Institute of the Physics 


of Metals, Ural Branch of the Academy of Sciences USSR for the 
Years 1932-1956 357 
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AUTHOR: Arkharov, V.I., Belenkova, M.M., 
Mikheyev, M.N., Moiseyev, A.I. and Polikerpova, I.P. 


TITLE: The Effect of Small Additions of Antimony and Beryllium 
on Ageing of the Copper-Silver Alloys (Part 1V. On the 
Problem of Causes of the Effects of Small Alloying 
Additions on the Kinetics of Ageing of Alloys) 
(O vidyanii malykh primesey sur'my i berilliy. na 
stareniye splavov med’ - serebro (k voprosu o 
prichinakh vliyaniya malykh primesey na kinetiku 
stareniya splavov. 1vV)) 


PERIODICAL: Fizika metalloy i mtallovedenye, 1958, Vol 6, 
Nr 4, pp 633-642 (USSR) 


ABSTRACT: In his previous work (Ref .1-3) the result of which 
indicated that small additions of horophilic elements 
(elements shcwing preference for the grain boundaries ) 
present in a supersaturated solid solution could affect 
the kinetics of its decompositon by the mechanism of 
adsorption enrichment of the structurally distorted 
zones linking the nuclei of decomposition with the solid 

Card 1/11 solution matrix, Arkharoy studied the effects of single 
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of Alloys) 


additions. The cbject of the present investigation 
was to study the simuitaneous affect of two horophilie 
additions. The experimental alloys whose detailed 
chemizal analysis is given in a tabie on p 633, 
contained 6% Ag with 0.2 - 0.5% Sb and 0.02 - 0.3% Be 
added either separately cr jointly. The allcys were 
melted in a H.F. induction furnace, in a grapnite 
crucible with borax used as the cowering flux. ‘the 
cast ingots were heated under charcoal to B00cC, held 
at the temperature fcr 2 brs and cooled in the furnace 
They were then rolled to strip 5 mm thick which, after 
a homogenisixg treatment consisting of 50 hours at 
800°C was used for the preparation of the experimental 
test pieces. Tne pro7ess of ageing was studied by 
measuring the variation of hardness, magnetic 
susceptibility end electrical resistance. ‘ne 

Card 2/11 measurements cf R¢ckwell hardness were taken at 
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with higher accuracy and without the necessity of 

interrupting the heat treatment. ®o ehis end, erephs 
show the ¢inue-dependence of Ax were constructed, 

Ax ve she difference between ghe walues of the 
relative tic susceptibility of two alloys aged for 
a given period at 370°C: one with ana she osher without 
the addition(s), she effect of wich was peing exanined. 


on the ageing process of the Cu-Ag alloy is shown oa 
Fige4+. It can te seen that wile antimony accelerates 
ageing at every stage of this process (this effect 
being most pronounced at + = 30 min) she effect of 
berylliun is quite aifferent: in she first stages of 
¢pne ageing ¢reasment this addition accelerates egeing, 
put be from a certain poment, it slows the process 
dom. (The higner the Be convent the earlier is the 
Card 9/11 moment as which its delaying effect comes into operation 
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and the greater is the magnitude of the effect.) 
The effect of 0.2% Sb on ageing of Cu-Ag alloys 
containing 0.02 and 0.1% pe (Fig-5) 18 similar vo its 
effect on the pinary Cu-Ag alloy. ‘The same applies to 
she effect of gisultaneous addi jons of 8b and Be, 
maximum value of Ax 
decreases with {ncreasing Be content (Fig.6). The 
effecs of Be on kinetics of ageing of she Cu-hg alloy 
containing 0.2% Sb 18 puch more complex. At small 
concentrations (0.02%) be llium accelerates ageing of 
the Cu-Ag-Sb alloy (graph ) in all stages of the 
process, Ax yeaching its neaximum after 1 hr. 0.1% Be 
plows she process down in its initial steg and 
accelerates it slightly in the final oe When 
present in larger quantities (0.2 - 0.39%) it 
down the ageing process of ths Ca-Ag-Sb alloy at every 
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The Effect of Small additions of Antimony and Beryllium on ageing 
of the Copper-Silver Alloys. (Pars iv. On the Problem of causes of 
the Effects of Small Alloying Additions on the Kinetics of Ageing 
of Alloys) 
stage, its effect being most pronounced at t = 30 win. 
The following interpretation of the obtained results 
ig offered by the present authors: The average rate, 
Vom of the isothe imal decomposition of a super- 
savurated solid solution of silver in copper is 
narkedly affected by small simaltaneously present 
additions of Sb and Be, even when thes elements are 
present in concentrations considerably lower than their 
respective solid solubility limits. When added 
separately, antimony accelerates and peryllium slows 
down the procesé& of decomposition. However, shese 
effects are not additive when Sb and Be are present 
sinuitaneously: At a given Sb concentration Vom 
increases at first with she increasing Be content, 
reaches a naxinua and then slowly decreases (Fig.1-3)> 
The higher the content of antimony the higher are the 
card 7/11 values of Yon for any given perylliua concentrations 
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The Effect of Small additions of antimony and Peryllium ob Ageiog 
of the Copper-Silver Alloys. (Part 1v. On the Problem of Causes of 
the Effects of Small alloying Additions on the Kinetics of 4g3ing 
of Alloys) 


overall concentration of the additions present 
simultaneously jin the alloy: At a given 
concentration, peryllium - when present in small 
quantities - ?s absorved mainly in the form of compiexes 
with the result shat the concentration of Sb in the 
adsorption zone 4g increased and its accelerating effect 
on the decomposition of the solic solution is mitiplied. 
Qn the other hand, when the Be contents is high, is is 
adsorbed in the form of single atoms which increases 

jts concentration in the adsorption zones with the 
result that the rate of decompositicn 13 slowed down. 
The effects of Be and Sb on the course of the ageing 
process are also non-additive. In the initial stages 

of the process when formation of nuclei of decomposition 
je the predominant factor affecting the kinetics of 
decomposition, the effects of the alloying additions om 
istortions in the 
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vicinity of the solute atoms are non-—aaditive because 
-~ owing to the fact that He atoms are gmaller aca ©". 
atoms larger than the solvents atoms ~ the lattice 
distortions caused by the atous of either element 
resent separately are mory severe taan whose caused 
by the complex*s formed when the twe alloying additions 
are present simultaneouely. In the later stages of tLe 
ageing process wnen growth of the decompositicn cantreé 
affected by the adsorption of the alloying elements in 
the surrounding zones is the predominating factor, +16 
non-additive character of the effects of ob and va is 
evidently due to the fact that at first beryllium is 
preferentially adsorbed, while adsorption of antimony 
takes place mainly in the later stages. This time-lag 
in the adsorption activities of tae two elements i8 
probably associated with the fact that with the growli 
Card 10/11 of the decomposition nuclei the character and magnivude 
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of the lattice distortions in the zones connecti th 
nuclei with the solid solution matrix are oe 
correspondingly altered. There are 9 Graphs, 1 table 
and 2] references of which 20 are Soviet and 1 English. 


ASSOCIATION: Institut Fiziki Metallov Ural'skogo Filiala 4N SSSR 
(Institute of Metal Physics, Ural Branch of the a£ USSR) 
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PERIODICAL: Fizika metallov i metallovedeniye, 1939, Vol 7, Nr 4, 
pp 513-526 (USSR) 


ABSTRACT: The first object of the investigation described in 
the present paper was to study the effect of various 
heat treatment procedures on hardness, Hre (Rockwell, 
C scale), coercive force, Hc(oersteds), maximum magnetic 
permeability, Umax (gauss/oersteds), intensity of 
magnetisation, ls (gauss), electrical resistivity, 
p (ohm cm), impact strength, a, (kgm/cm@) and the 
proportion of retained austenite, A(%), of two chromium 
steels kKil2M and Khel whose chemical anaiysis is given 
in Table 1. The second object was to estabiish which 18 
the most reliable method of determining the proportion 
of retained austenite in heat treated specimens, this 
characteristic being of particular importance since it 
determines the dimensional stability of articles made 
Card 1/12 of steels of this type. The experimental specimens, 
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measuring 10 x 10 x 66 mm, were protected from 
decarburization at high heat treatment tem,cratures by 
a15 - 20 microns tnick layer of electro-deposited 
Chromium which was removed after the heat treatmeat by 
Srinding each face ot the specimen to a depth of 1 mm. 
Quenching was dove at room temperature either in oil or 
in a stream of air, The intensity of magnetization 

Was measured in an electromagnet in a tield ot 
approximateiy 4500 gauss. for tne sake of preater 
accuracy, the differential ballistic method of 
measurement was used, i.e. in each test two specimens 
(a standard Specimen of known Ig, and the investigated 
specimen) were used, Fig 1 shows the circuit diagram 
ot the apparatus used with the standard and Investigated 
Specimens Genuted by 9 and x, respectively. The 
deflectaon, a, of the €alvanometer 15 Proportional to 
the difterence between the magnetic fluxes in J and x. 
1f the cross-section areas, Sy and Sy, of the two 
specimens are nearly the same and it the diiference 


Card 2/12 between the magnetic fields Hy and Hy, 1s wot Jar.e, 
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